BACKGROUND: This study presents the relationship between mortality and spontaneous rectus sheath hematoma (RSH) in inpatients receiving anticoagulant and antiaggregant treatment for cardiac pathology at cardiology and cardiovascular surgery clinics.
ly appears on the right side beneath the umbilicus and is almost always unilateral. [3] Rectus muscular sheath hematoma is 2 to 3 times more prevalent in women than men. Although there are many possible risk factors, it has been reported that an increase in the number of spontaneous RSH cases occurred at the same time as that in anticoagulant treatments. Patients undergoing this type of treatment may suffer from hemodynamic instability because the treatment increases the likelihood of hemorrhage during RSH formation. [4, 5] Treatment of RSH is conservative because the illness is mostly self-limiting, but surgical treatment is recommended for complicated and large hematomas, which can cause hemodynamic disorders (such as rupture opening up to the peritoneum and infection). [1, 2, 5, 6] This study describes the relationship between mortality and spontaneous RSH in inpatients receiving anticoagulant and antiaggregant treatment for a cardiac pathology at cardiology and cardiovascular surgery clinics.
INTRODUCTION
Although rectus sheath hematoma (RSH) is a rare condition that has been reported in a limited number of studies, it has well-defined pathogenesis, treatment clinics, and treatment modalities. [1] It is an uncommon cause of acute abdominal pain. Despite the fact that RSH is mostly self-limiting, it may lead to unnecessary surgical procedures or even death if the patient is not diagnosed. RSH very rarely occurs in children and can develop at any age among adults. [1, 2] It most frequent- [7] classification for hematomas according to the radiological diagnostic method utilized at the diagnostic stage and the size and localization of the hematoma. Patients' international normalized ratio (INR), prothrombin time (PT), and activated partial thromboplastin time (aPTT) and hematocrit (hct), platelet, and leukocyte levels were recorded at the time of diagnosis. The day of hospitalization and decrease in hemoglobin and hct levels at the time of diagnosis were identified. The medical and surgical treatment methods for hematoma following diagnosis, amount of blood and blood product replacement, morbidity and mortality rates of the patients in the early phase of the disease, and duration of hospitalization were also investigated.
MATERIALS AND METHODS

Statistical Analysis
Statistical Package for the Social Sciences (SPSS 21 Inc., Chicago, IL, USA) was used for biostatistical analysis. The collected data were expressed as means (±SD), minimums and maximums, or percentages. The hct levels at hospitalization and at the time of RSH diagnosis were compared using a paired t-test. Spearman test was performed to analyze the mortality correlations. P values of <0.05 were considered to be statistically significant.
RESULTS
Patients
During the study, 27 patients with spontaneous RSH were treated at our clinic. Of these, 19 (70.4%) were female and 8 (29.6%) were male. The mean age was 63±12 (32-84) years. All the patients had at least one comorbidity that necessitated follow-up. The clinical and demographic characteristics of the patients are summarized in Table 1 .
At the time of diagnosis, no patient had a history of trauma or abdominal surgery within the previous month or pregnancy or peritoneal dialysis at any point in their lives. All patients contracted RSH due to cardiac reasons while they were being treated in inpatient clinics. When the patients were evaluated with regards to abdominal injection, it was observed that insulin was not administered, although 8 of the patients were diabetic, and the arm was used as the injection site for patients who had low-molecular-weight heparin.
Of the patients, 14 received only anticoagulant treatment, 8 received only antiaggregant treatment, and the remaining 5 received both types of treatment. Anticoagulant and antiplatelet treatments are the most common indicators of atrial fibrillation (n=8).
Diagnosis
Physical examination of all the patients revealed painful palpable masses in the lower quadrants of the abdomen (Fig. Coronary artery disease 7
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PVT: Portal vein thrombosis, PE: Pulmomary embolism.
1). Abdominal ultrasonography (USG) was initially performed for 8 patients, and then all 27 patients underwent abdominal computed tomography (CT). According to the results of the CT scans, which revealed the size and localization of the masses, the majority of cases were classified as Type III (n=14, 51.8%) (Fig. 2a-c) . The largest hematomas revealed by the CT scans averaged 130±68 (40-300) mm. The majority of hematomas were located in the right quadrant of the abdomen (n=16, 59.2%). The patients' radiological results are summarized in Table 2 .
There was a significant relationship between hematoma size and tomographic type (p=0.003). Based on the level of significance of the groups, there is no difference between Type 1 and Type 2. However, there was a significant difference between these types and Type 3. There was not a significant relationship between the number of transfusions and type of hematoma (p=0.222).
According to the laboratory values obtained at the time of diagnosis, the INR levels of all patients using warfarin were above 2. The hct levels of patients with levels of 35.48±3.87 (30.1-44.6) at the time of hospitalization were 27.07±4.19 (16.9-36.6) on the day of RSH diagnosis, a decrease that was statistically significant (p<0.05). The laboratory results of the patients are summarized in Table 3 .
Treatment
Only 4 of the patients who were diagnosed with RSH did not have to undergo blood transfusion at follow-ups. Accord- ing to the radiology results, all the cases not requiring blood transfusion were classified as Type I. Twenty-three patients enrolled in the study received blood transfusions, which averaged to 10±12 (1-45) units. Moreover, mortality was significantly correlated with the requirement of blood transfusion (p=0.001). Ten of these 23 patients underwent cardiac surgery during their hospitalization.
Of the 27 patients, 23 received medical treatment and the remaining 4 received surgical treatment. For patients who underwent surgery, the need for surgery was identified when the hematoma ruptured into the peritoneum. The mean duration of hospitalization was 23.2±20.8 (5-92) days, and the mean time of RSH diagnosis was 13±16 (3-70) days. Eight (29.6%) patients suffered mortality. Five of these patients underwent cardiac surgery, and the other 3 patients attended follow-ups to check for acute myocardial infarction and atrial fibrillation. Of the 8 patients who suffered mortality, 7 died due to sepsis related to hospital-acquired pneumonia and 1 due to hemorrhagic shock after massive hemorrhage. The patients' follow-ups and treatments are summarized in Table 4 .
DISCUSSION
The rectus abdominis muscle, one of the structures that forms the anterior abdominal wall, is located within an aponeurotic sheath alongside the inferior and superior epigastric veins. Rupture of these veins or the rectus abdominis muscle leads to RSH. [8] RSH is a rare but significant disease that can imitate an acute abdomen because of its clinical manifestation. It is often overlooked as a possibility in emergency rooms (ERs), and the causes of acute abdominal pain are investigated more commonly. [9, 10] However, RSH should be taken into consideration during the evaluation of acute abdominal pain, particularly for inpatients receiving anticoagulant or antiaggregant treatment for reasons other than those that led them to visit the ER.
RSH mostly occurs in people in their 60s and twice as often in female patients because they have less rectus muscle mass. [1, 2] In line with the literature, most of the patients in our study were older than 60 years, and 70% were female. This disease is more frequently seen in older age groups due to their higher use of anticoagulant and antiaggregant drugs. Moreover, more spontaneous RSH cases have been reported for senior individuals because the elasticity of their epigastric veins decreases with atheromatous mural changes. [11] The probable risk factors for RSH include trauma, rapid and sudden changes in position, anticoagulant treatment, antiaggregant treatment, recent history of surgery, acute asthma and COPD exacerbations and coughing attacks, injections, and pregnancy. [12] Recently, the gradual increase in the use of antiaggregant and anticoagulant treatments, particularly at cardiology and cardiovascular surgery clinics, has led to an increase in the prevalence of RSH. [5] Hematomas related to anticoagulant treatment are generally formed 4-14 days after initiation of treatment. [13, 14] All the patients in our study had been hospitalized for cardiac reasons or had been receiving antiaggregant treatment and on average had contracted RSH on the 13 th day of hospitalization.
USG, CT, and magnetic resonance imaging techniques are used to diagnose RSH. The sensitivity of USG, which is the easiest and most rapidly available diagnostic tool for initial investigation of patients suspected to have RSH, is between 80% and 90%. The results of USG generally reveal accurate information about the size and localization of the mass. [15, 16] It may, however, be difficult to differentiate intra-abdominal lesions from extra-abdominal lesions. In our study, USG was used as the first diagnostic tool for only 8 patients, and CT was used for the final comprehensive diagnosis.
Abdominal CT is the standard imaging technique for diagnosis. CT is a diagnostic tool that is utilized for non-diagnostic The time of diagnosis after hospitalization 13±16 USG results, elimination of other intra-abdominal pathologies, and classification of RSH with sensitivity and authenticity rates of 100%. [6, 17] Berná et al. [7] devised a system of classification for RSH that takes CT results into consideration. Final diagnoses of all the patients in our study were obtained using CT. According to the results, 7 of our patients were Type I, 6 were Type II, and 14 were Type III. Four of the patients with Type I RSH followed up without the need for blood transfusion. We believe that the reason why Type III was more common than the other types was related to the higher amount of hemorrhage in patients who had contracted RSH when taking anticoagulant or antiaggregant treatment.
RSH is mostly self-limiting, and thus, its treatment is conservative. Under such a treatment plan, it is advised that anticoagulant treatment be stopped in cases of anticoagulant-related bleeding, and vitamin K, factor replacement, or fresh-frozen plasma should be utilized when necessary. Application of ice on the hematoma area, non-steroidal antiinflammatory analgesics, and bed rest can also be sufficient. [12, 13, 18, 19] Surgical treatment, however, is recommended for complicated hematomas (showing rupture into the peritoneum, infection, etc.) and large hematomas causing hemodynamic disorders. Surgeons make an incision in the mass, drain the hematoma, wash it with saline, and if possible, ligate the bleeding vein (but the vein cannot be detected in most cases). [1, 2] Approximately 85% of the patients in our study received conservative treatment. Surgical procedures were performed for 4 patients because their hematomas ruptured into the peritoneum. All the patients in our study had been receiving anticoagulant and/or antiaggregant treatment for major cardiac diseases. Because stopping these treatments was contraindicated for cardiac diseases, they were maintained for patients who had stable hemodynamic follow-up results, laboratory parameters, and hematoma sizes.
Interventional radiological techniques can be performed as an alternative to surgery in serious cases of active bleeding. Using the selective embolization technique to treat bleeding veins is not preferred because it requires significant experience to be performed correctly, it is not always feasible, and the hematoma remains in that area after bleeding is stopped. [20] Because of the lack of an experienced interventional radiological department at our hospital, embolization could not performed for any patient.
RSH-related mortality is rare. [2] However, the mortality rate increases for patients suffering from hematomas related to anticoagulant treatment. [8] In a clinical study conducted by Dağ et al., [21] the authors found that 9% of patients with RSH who had been on anticoagulants suffered mortality.There are no studies on the factors affecting mortality in patients in which RSH was directly related to anticoagulant treatment. It has, however, been established that mortality related to bleeding in the upper gastrointestinal system occurring after anticoagulant treatment was to a large extent related to comorbidities. [22] Eight (29.6%) patients in our study suffered mortality, which was a higher rate than that reported in previous studies. [1, 2] We believe that this was due to the high rate of comorbidities and the fact that our patients were diagnosed with RSH while they were undergoing medical and surgical treatment for serious cardiac problems. It was not possible to say that all deaths were related to RSH due to patients' pre-existing heterogeneous cardiac diseases and interventions. However, as mentioned above, the relationship between the number of blood transfusions and mortality rate in this heterogeneous group suggests that mortality increases in RSH patients who need more blood transfusions.
Limitations
Our work has a few important limitations. The first and most important limitation is the retrospective nature of the study. Second, the study population is heterogeneous because it includes patients with various ailments that require hospitalization, such as atrial fibrillation, heart valve disease, and acute myocardial infarction. Despite these limitations, this study is important because it provides detailed follow-up information about patients who contracted RSH during hospitalization for cardiac reasons.
Conclusion
Although RSH is rare, its prevalence increases among patients receiving anticoagulant and antiaggregant treatments for cardiac reasons. The mortality rates of RSH reported in literature are low, but in our study, the mortality rate markedly increased among patients who contracted RSH during hospitalization for cardiac reasons, had comorbidities, and suffered from additional complications due to extended hospitalization. Therefore, RSH is a condition that needs to be considered in differential diagnosis because it may cause serious morbidity and/or mortality in patients receiving anticoagulant and antiaggregant treatment for cardiac diseases who have low hct levels and newly developed abdominal pain.
